ABSTRACT In an attempt to decrease pneumothorax after transthoracic needle lung biopsy we evaluated the effect of breathing 100% oxygen during the procedure. Fifty consecutive biopsies on 46 hospital patients were performed on subjects breathing either oxygen or compressed air. The selected gas, chosen randomly, was given for five minutes before the biopsy and continued for 30 minutes after. Twenty-six procedures were on air (group 1) and 24 on pure oxygen (group 2). Four subjects in group 2 were eliminated from analysis because they were unable to sustain the required oxygen breathing. Results showed fewer pneumothoraces with subjects breathing oxygen (four out of 20) than with those breathing air (11 out of 26). Three patients in group 1 required chest tube drainage for symptoms of dyspnoea, but none were required in group 2. The peak area of gas accumulation for each pneumothorax was smaller in group 2, with a mean surface area of 27*1 cm2 (range 9'6-63-8), than in group 1 mean of 68-1 cm2 (range 64-172-4). The rather surprising finding of fewer pneumothoraces in the oxygen group may be explained by rapid absorption of small leaks immediately after lung puncture. These results were statistically significant (p<0*05). We conclude that 100% oxygen breathing during transthoracic needle biopsy decreases the number and size of pneumothoraces and propose this simple technique to decrease the morbidity of transthoracic needle lung biopsy.
Transthoracic needle aspiration biopsy is a wellaccepted diagnostic procedure for localised lung disease. However, an incidence of 20-30% pneumothorax after transthoracic needle biopsy has been reported,1-3 and chest tube drainage is often required.
This study was designed to evaluate the effects of denitrogenation with 100% oxygen during transthoracic needle biopsies. Since most pneumothoraces occur immediately or shortly after the procedure, if the subject inhaled oxygen before, during, and after the biopsy, any resulting pneumothorax would be oxygen filled. As the absorption rate of oxygen in a closed collapsible body cavity far exceeds that of nitrogen,4 it seemed reasonable to assume that resorption would be enhanced and the need for chest tube drainage decreased.
Methods
Fifty consecutive transthoracic needle lung biopsies in 46 hospital patients were randomly allocated to one of two groups. Subjects were instructed to breathe either 100% oxygen or compressed air through a mouthpiece. To assure mouth breathing, nose clips were tightly fitted. To document that subjects were breathing 100% oxygen, mixedexpired oxygen concentration was measured by a Perkin-Elmer MGA1 100 mass spectrometer. Neither the patient nor the radiologist doing the procedure knew which gas was inhaled. Both gases were humidified by bubbling through sterile water at room temperature. An adequate reservoir of gas was maintained in a 30-litre rubber bag. ing day. The other two had a small surface area at 10 and 30 minutes, one enlarged at 1-5 hour, the other at 45 hours then stabilised. None required chest tube drainage. In group 1, nine of the 11 pneumothoraces were greater than those in group 2; of these, three required chest tube drainage. In six subjects pneumothorax appeared later than 30 minutes after the biopsy (table 3) . Mean surface area, obtained by dividing the total pneumothorax areas for each group by the number of biopsy procedures, is presented in fig 1. Both groups peaked at 4*5 hours after the biopsy. The apparent large drop in the quantity of pneumothorax between 4 5 and 0800 hours for group 1 does not represent actual absorption, but results from chest tube drainage in two subjects. Figure 2 demonstrates the similarity in absorption rate for each group. To Previous studies on gas absorption rates have demonstrated clearly that an oxygen filled closed collapsible cavity absorbs faster than an ambient air filled cavity.4 This is related to higher pressure gradient between cavity and venous blood, and higher solubility and diffusion coefficient of oxygen than nitrogen. Studies by Dale and Rahn7 showed that the absorption rate of an oxygen filled lung is 62 times faster than for a nitrogen filled one. The actual quantitative absorption of gases in the pleural space, because of pleural area and thickness, would theoretically be less than for a whole lung; however the ratio for oxygen: nitrogen absorption should be similar. Therefore one can expect a much faster initial resorption with oxygen filled pneumothorax than air filled one. If the subject breathes oxygen until the absorption is completed the rate always remains faster than for an air filled cavity. On the other hand, when the subject is returned to air, a new equilibration of gases' partial pressures in the cavity occurs. On returning to air breathing, the gas fractions in the cavity attain a constant composition, no matter which gas was originally introduced. This state of constant composition in an oxygen filled cavity should be obtained when 60% of its volume has been absorbed.4 During this equilibrating period the absorption rate in group 2 should be greater than group 1, but become similar when the steady state is obtained.
In group 2, while the subject is maintained on oxygen, any leak would be rapidly absorbed. It is quite conceivable that for most patients small oxygen leaks (through the hole of an 18-gauge needle) were absorbed before radiologically visible gas accumulation could occur. This could allow rapid visceral and parietal pleural adhesion, thus occluding the puncture site. This hypothesis is supported by the fact that none of the subjects in group 2 developed pneumothorax after 10 minutes.
On the other hand we may postulate that with air, such small leaks did not accumulate enough volume to be seen on initial roentgenograms but since resorption was slow, close contact of the two pleural membranes did not occur and clinically evident pneumothorax eventually appeared.
The similar number of immediate pneumo- We conclude that breathing 100% oxygen for five minutes before and 30 minutes after transthoracic needle lung biopsy may prevent pneumothorax and the need for chest tube drainage. We propose this simple technique to decrease the morbidity of an effective diagnostic procedure. This is specially useful since biopsies are frequently done on an outpatient basis (49.5%).2 Thirty minutes of 100% oxygen breathing is not deleterious for the patient8 but may be inconvenient for a busy radiologist. Since no pneumothorax appeared 10 minutes after biopsy in group 2, it is conceivable that 10 minutes of oxygen breathing may be adequate to decrease the morbidity of needle lung biopsy. This would be much less cumbersome for all involved. Further studies are needed to verify this point. 
